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CLAIMS 



A composition to repel or kill insects, fungi, nematodes and bacteria, comprising, as an 
active ingredient, an essential oil or a component thereof, wherein said essential oil or 
component thereof is derived from at least one plant species in the Family Labiatae and 
UmbeHifera. 

The composition of Claim 1 wherein said plant species is at least one species of a genera 
selected froni\the group consisting of Thymbra, Satureja, Origanum, Corydothymus, 
Pinpinella and Foeniculum. 

The composition of Claim 1 wherein said plant species is selected from the group 
consisting of Thymbra spkxita var. spipaia, Satureja thymbra, Origanum majorana, 
Corydothymus capitatus, Origfyium vulgate, Origanum solymicum, Origanum spyleum, 
Origanum bilgeri, Orig&niim mmhiff6rum, Organum saccatum, Origanum sriacum, 
Origanum onites, Origanum majorpm^^pinjlla anisum, and Foeniculum vulgare. 

The composition of Claim 3 whereiiysaid\plant species is selected from the group 
consisting of Thymbra spicata var. spicata (L) Line Ant97- 364-48, Satureja thymbra (L) 
Line Ant98-28- 1 03 , Pinpinella anisum (L) Line Ant^8-223- 137, and Foeniculum vulgare 
(L) Line Ant98-89-62. 



The composition of Claim 1 wherein said essential oil or component thereof comprises 
at least one compound selected from the group consisting of cw-anethole, /raws-anethole, 
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anisaldehyde, anis ketone, anisole, P-bisabolene, borneol, borny] acetate, cadinene, 
camphene, camphor, A-3-carene, A-ft-carene, carophyllene, carvone, carvacrol, y- 
caryophyllene, cinnamic aldehyde, cifral, citronellal, cineol, 1,8-cineole, />-cymene, />- 
cymene-8-ol, decanal, estragole, eugenol, eugenyl acetate, a-fenchene, fenchole, 
fenchone, geranial, geraniol, geranyjacetate, isoborneol, lavanduol, limonene, linalool, 
linalyl acetate, menthol, menthone/ menthyl acetate, c/s-p-menth-2-en-l-ol, trans-p- 
menth-2-en-l-ol, methoxy phenyl acetone, methyl chavicol, methyleugenol, methylinone, 

2- methylpentan-3-one, myrcene, nejtol, nonanal, czs-P-ocimene, fra/7.s-p-ocimene, octanal, 

3- octanol, a-pinene, P-pinene, a-fohelladrene, p-phelladrene, pulegone, sabinene, cis- 
sabinene hydrate, fraws-sabinene/hydrate, y-terminene, terpenyl acetate, a-terpinene, y- 
terpinene, terpinene-4-ol, a-terpMeol, p-terpineol, terpinolene, 2,3,5,6-tetramethylphenol, 
a-thujene, thymil acetate, thymbl, and tricyclene. 



The composition of Claim 4, 
one compound selected from 
anethole. 



therein said essential oil or component thereof is at least 
oup consisting of carvacrol, thymol, cymene and 




The composition of Claim 6 whereip^aid component is anethole. 




The composition opClaim 7 wherein said component is /raws-anethole. 



The composition of Cl^iri^ l wherein said essential oil or component thereof is present 
in an amount of at leas 
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A 



The composition of Claim 1 fui^her comprising a carrier component for soil application. 



1 1. The compos/tion of Claim 8 wherein said carrier component is vermiculite or perlite. 



The composition of Claim 1 in a liquid form. 



13. The composition of Claim 12 wherein said active ingredient is emulsified in water. 




The compositio i of Claim 1 wherein said active ingredient is present in a paint. 



The composition of Claim 1 formulated for vaporization. 



16. The composition of Claim 1 formulated as an aerosol. 



15 



17. The composition 



of Claim 1 formulated as a cream. 



18. The composition of Claim 1 formulated as a powder. 




20 19. The composition/Of Qarim 1 formulated as a dilution in a carrier oil. 



The composition of Claim 1 formulated with paraffin. 
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The composition of Claim 1 wherein said essential oil is present in an amount of about 

0.5 to 90%: 




\ The composition of Claim 1 further comprising a detergent for emulsification. 



The cbqrposition of Claim 22 wherein said detergent is Twegp 20. 

A method of protecting a plant against pathogenic or parasitic organisms comprising 
applying to said plant a compS^ion comprising, as an active ingredient, an essential oil 
or at least one component thereof in an arh<mnt sufficient to prevent adverse effects to the 
plant caused by said pathogenic organisms. 

The method 6f Claim 24 wherein said pathogenic or parasitic organisms are at least one 
organism selected from the group consisting of nematodes, bacteria, fungi and insects. 

The method of Claim 25 wherein said insects are selected from the group consisting of 
mites, ants, aphids, and termites. 



The method of Claim 26 wh^ein said insects are at least one species selected from the 
group consisting of Tetmnychus. 



The metho^of Claim 27 wherein said insects are Tetranychus cinnabarinus. 
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The method of Claim : 



l said bacteria are at least one species selected from the 



groups-Consisting of Erwinia, Xanthomonas, Pseudomonas, Clavibacter, and 
Agrobacterium. 



30. 



IN 



31. 



The method of Claim 29 wherein said bacteria are at least one species selected from the 
group consisting of Agrobacterium tumjfaciens, Clavibacter michiganensis, Erwinia 
amylovora, Erwinia carotovora, Pseudomonas syringae, and Xanthomonas axonopodis. 

The method of Claim 30 wlWein sai d fa ngi are at least one species selected from the 
group consisting of Fusarjbm, Rhizoctonia, Sclerotinia, and Phytophthora, 




32. The method of Claihi 31 wherein said fungi are at least one species selected from the 
group consisting of Fusarium monoliforme, Rhizoctonia solani, Sclerotinia sclerotium, 
Phytophtho/a capsici and Phytophthora fragaria. 

3. The method of Claim 24 where in said essential oil or component thereof is derived from 
at least one essential oil prodi cing plant species of a genera selected from the group 
consisting of Thymbra, Saturejl Origanum, Corydothymus, Pinpinella and Foeniculum. 



34. The method of Claim 24 wherein 
from the group consisting of Thjymb 
majorana, Corydothymus capit^tus, 
spyleum, Origanum bilgeri, Okigi 



in said essential oil producing plant species is selected 
ra spicata var. spicata, Satureja thymbra, Origanum 
Origanum vulgare, Origanum solymicum, Origanum 
iganum minutiflorum, Organum saccatum, Origanum 
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sriacum, Origanum onites, Origanifln majorana, Pinpinella anisum, and Foeniculum 
vulgare. 

35. The method of Claim 24 wherein said essential oil producing plant species is selected 
from the group consisting of Thymbra spicata var. spicata (L) Line Ant97- 364-48, 
Satureja thymbra (L)/Line Ant98-28-103, Pinpinella anisum (L) Line Ant98-223-137, 
and Foeniculum vulfgare (L) Line Ant98-89-62. 



36. The method of Claim 24 wherein saicb essential oil or component thereof comprises at 
least one compound selected from the group consisting of cis-anethole, trans-anethole, 



anisaldehyde, anis ketone, anisole, 



camphene, camphor, A-3-carene, A-4-carene, carophyllene, carvone, carvacrol, y- 



caryophyllene, cinnamic aldehyde, 
cymene-8-ol, decanal, estragole, h 
fenchone, geranial, geraniol, geranyl 
linalyl acetate, menthol, menthone, 



p-bisabolene, borneol, bornyl acetate, cadinene, 



itral, citronellal, cineol, 1,8-cineole, p-cymene, />- 
ugenol, eugenyl acetate, a-fenchene, fenchole, 
acetate, isoborneol, lavanduol, limonene, linalool, 
menthyl acetate, czs-p-menth-2-en-l-ol, trans-p- 



menth-2-en- 1 -ol, methoxy phenyl acel one, methyl chavicol, methyleugenol, methylinone, 



2- methylpentan-3-one, myrcene, nerol 

3- octanol, a-pinene, p-pinene, a-phe 
sabinene hydrate, rraws-sabinene hyd 



a-thujene, thymil acetate, thymol, an 



nonanal, c/s-P-ocimene, /ra/w-P-ocimene, octanal, 
ladrene, p-phelladrene, pulegone, sabinene, cis- 
jate, y-terminene, terpenyl acetate, ct-terpinene, y- 



terpinene, terpinene-4-ol, a-terpineol, ( >-terpineol, terpinolene, 2,3,5,6-tetramethylphenol, 



tricyclene. 
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The method of Claim 24 wherein said^sential oil or component thereof is at least one 
compound selected from the groyf$consisting of carvacrol, thymol, cymene and anethole. 



38. The method of Claip^24 wherein said component is anethole. 



39. The methjara of Claim 24 wherein said component is *r<my-anethole. 



40. The methodf o 



amount of at 




aim 24 wherein said essential oil or component thereof is present in an 
about 1 ppm. 



41. A method of protecting plants from pathogens comprising inoculating the soil 
surrounding said plants with a Psfydomonas fluorescens TR97, 




cHSfclaim 24 wherein said compositioiTirap^^ 



<7\ 

43. The method of Clainr42 further comprising solarization. 

The method of Claim 24 wherein said composition is applied by fogging. 



45. The method of Claim 24 whprein said composition is applied in irrigation water. 



46. 



The method of Claipf 24 wherein said composition further comprises a carrier, and said 
composition is applied in the soil around the plant. 
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The method of Claim 46 wherein^akH^rner is selected from the group consisting of 
perlite, commercially" available dust preparations, commercially available granule 
preparations and vermiculite. 

Th£j»etiIo3 - of Claim 24 wherein said composition further comprises paint. 

A fungicide compogi^aicomprising an essential oil, or at least one component thereof 
from Laurus nobilii 



A method of inhibiting fungalinfectiemr^TpIa^ comprising applying a composition 
comprising ane§seirtial oil or at least one active component thereof to the plant, wherein 
said essential oil or active component thereof is from Laurus nobilis. 



A method of prb^erving food for storage by repelling or killing insects comprising 
applying a compositioiK^omprising, as an active ingredient, an essential oil or a 
component thereof, wherein sauhe§sential oil or component thereof is derived from at 
least one plant species in the Family LabTntae and Umbellifera. 



The method of Claim 51 Wherein said plant species is at least one species of a genera 
selected from the gf&tfp consisting of Thymbra, Satureja, Origanum, Coiydothymus, 
Pinpinella and Fomiciilwn. 
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The method of Claim 5 1 wherein said plant species^ selected from the group consisting 
of Thy mbr a spicata var. spicata, Satureja thymbra, Origanum majorana, Corydothymus 
capitatus, Origanum vulgare, Origanum Aolymicum, Origanum spyleum, Origanum 
bilgeri, Origanum minutiflorum,<p^r^num^saccatum, Origanum sriacum, Origanum 
onites, Origanum majorana, Pinpinella anisum, and Foeniculum vulgare. 

\ 

The method of Claim 5 1 wherein said plant species is selected from the group consisting 
of Thymbra spicata var/ spicata (L) Line Ant97- 364-48, Satureja thymbra (L) Line 
Ant98-2&-103 ,Pinpinflla anisum (L) Line Ant98-223- 137, zndFoeniculwn vulgare(L) 
Line Ant98-89-62. 



The method of Claim 51 wherein said Essential oil or component thereof comprises at 
least one compound selected from the gipup consisting of c/s-anethole, /ra«.y-anethole, 
anisaldehyde, anis ketone, anisole, P-blsabolene, borneol, bornyl acetate, cadinene, 
camphene, camphor, A-3-carene, A-4-darene, carophyllene, carvone, carvacrol, y- 
caryophyllene, cinnamic aldehyde, citraUcitronellal, cineol, l,8-cineole,p-cymene, p- 
cymene-8-ol, decanal, estragole, eugenil, eugenyl acetate, a-fenchene, fenchole, 
fenchone, geranial, geraniol, geranyl acetate, isoborneol, lavanduol, limonene, linalool, 
linalyl acetate, menthol, menthone, menthjjrl acetate, c/s-p-menth-2-en-l-ol, trans-p- 
menth-2-en-l-ol, methoxy phenyl acetone, methyl chavicol, methyleugenol, methylinone, 



2- methylpentan-3-one, myrcene, nerol, nonana 

3- octanol, a-pinene, P-pinene, a-phelladrene 



sabinene hydrate, /ra^s-sabinene hydrate, y-tei minene. terpenyl acetate, a-terpinene, y 
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c/5-P-ocimene, /nms-P-ocimene, octanal, 
p-phelladrene, pulegone, sabinene, cis- 



• 

WO 00/21364 



PCT/US99/23399 



terpinene, terpinene-4-ol, a-terpineol, p-terpineol, terpinolene, 2,3,5,6-tetramethylphenol, 
ot-thujene, thymil acetate, tnymol, and tricyclene. 

56. The method of Claim 5 1 , wherein said essentjafoil or component thereof is at least one 
compound selected from the group consisting of carvacrol, thymol, cymene and anethole. 

57. The method of Claim 51 wja^rein said component is anethole. 



58. The method of Clai 





erein said component is fraws-anethole. 



The method of Claim 51 wherem said composition further comprises paraffin. 



60. The method of Claim 5 1 wherein said insects are at least one species of the genera 
selected from the group consisting <&T ribolium, Sitophilus, Ephestia and Ceratitus. 



61. The method of Claim 51 wnere^n^id insects are selected from the group consisting of 
Tribolium confusum, ^itophilus zeamais, Sitophilus oiyzae, Ephestia kuehniella and 
Ceratitus capita. 



A method of treating^pe^per root rot disease caused by Phytophthora capsici in an 
affected plfyafcomprising administering an aqueous emulsion comprising, as an active 
mgrpdient, an essential oil or at least one component thereof, to the soil about said 
iffected plant. 
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The method of Claim 62 wherein said essentia oil is derived from a plant of the Family 
selected from the group consisting of La/biatae and Umbelliferae. 



The method of Claim 62 wheF4tn^44^1ant species is selected from the group consisting 
of Thy mbra spicata var. spicatfi Saturejdjthymbra, Origanum majorana, Corydothymus 
capitatus, Origanum vulga/e Origp&um solymicum, Origanum spyleum, Origanum 
bilgeri, Origanum minudflorum, Organum saccatum, Origanum sriacum, Origanum 
onites, Origanum majprana, Pinpinella anisum, and Foeniculum vulgare. 



The method of Oaim 62 wherein said plant species is selected from the group consisting 
of Thymbra spicata var. spicata (L) Line Ant97- 364-48, Satureja thymbra (L) Line 
Ant98-28- 1 03 , Pinpinella anisum (L) Line Ant98-223- 137, and Foeniculum vulgare (L) 
Line Ant9^-89-62. 

The method of Claim 62 wherein said component of said essential oil is at least one 
compound selected from the group! consisting of cis-anethole 5 trans-anethole, 
anisaldehyde, anis ketone, anisole, p-tiisabolene, borneol, bornyl acetate, cadinene, 
camphene, camphor, A-3-carene, A-4-fcarene, carophyllene, carvone, carvacrol, y- 
caryophyllene, cinnamic aldehyde, citrall citronellal, cineol, 1 ,8-cineole, />-cymene, />- 
cymene-8-ol, decanal, estragole, eugenbl, eugenyl acetate, a-fenchene, fenchole, 
fenchone, geranial, geraniol, geranyl acetate, isoborneol, lavanduol, limonene, linalool, 
linalyl acetate, menthol, menthone, mentfoyl acetate, c/s-p-menth-2-en-l-ol, trans-p- 
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menth-2-en- 1 -ol, methox^phenyl acetone, methyl chavicol, methyleugenol, methylinone, 

2- methylpentan-3-one, myrcene, nerol, nonanal, czs- p-ocimene, /raws-p-ocimene, octanal, 

3- octanol, a-pinene, p-foinene, a-phelladrene, p-phelladrene, pulegone, sabinene, cis- 
sabinene hydrate, /rawi-sabinene hydrate, y-terminene, terpenyl acetate, a-terpinene, y- 
terpinene, terpinene-4-pl, a-terpineol, p-terpineol, terpinoiene, 2,3,5,6-tetramethylphenol, 
a-thujene, thymil acetate, thymol, and tricyclene. 

67. The method of Claim 62 wherein saj/a active ingredient is at least one compound selected 
from the group consisting ofto^acrbl, thymol, cymene and anethole. 



68. The method of Claim 62 



4 



71. 




said active ingredient is anethole. 



69. The method of Claim 62 wherein said active ingredient is £ra«s-anethole. 



A method of repelling or killing kfeects comprising applying a composition to an area, 
wherein said composition comprises, as an active ingredient, an essential oil from at least 
one plant selected from Ihe genera Labiate and Umbellifera. 




The method of Claim 70 wherein said plant £p6cies is selected from the group consisting 
of Thymbra spicata var. spicata, Satw?£ja thymbra, Origanum majorana, Corydothymus 
capitatus, Origanum vulgareyOriganum solymicum, Origanum spyleum, Origanum 
bilgeri, Origanum mimrtiflorum, Organum saccatum, Origanum sriacum, Origanum 
onites^ Origanum majorana, Pinpinella anisum, and Foeniculum vulgare. 
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The method of Claim 70 wherein said plant speciesjss^c^d^rarnrtiTe group (Consisting 
of Thymbra spicatavBr^jspicafi^^ Ant97- 364-48, Satureja thymbra (L) Line 
Ant98^28<53, Pinpinella anisum (L) Line Ant98-223- 1 37, and Foeniculum vulgare (L) 
Line Ant98-89-62. 



The method of Claim 70 wherein said 
compound selected from the group 
anisaldehyde, anis ketone, anisole, p 
camphene, camphor, A-3-carene, A-^ 



component of said essential oil is at least one 
consisting of cis-anethole, trans-anethole, 
Disabolene, borneol, bornyl acetate, cadinene, 
carene, carophyllene, carvone, carvacrol, y- 
caryophyllene, cinnamic aldehyde, citijal, citronellal, cineol, 1,8-cineole, />-cymene, p- 
cymene-8-ol, decanal, estragole, eugenol, eugenyl acetate, a-fenchene, fenchole, 

etate, isoborneol, lavanduol, limonene, linalool, 
nthyl acetate, m-p-menth-2-en-l-ol, trans-p~ 
e, methyl chavicol, methyleugenol, methylinone, 



fenchone, geranial, geraniol, geranyl ac 
linalyl acetate, menthol, menthone, m 
menth-2-en- 1 -ol, methoxy phenyl acetor 



3-octanol, a-pinene, P-pinene, a-phelh. 
sabinene hydrate, fra/zs-sabinene hydra 



2-methylpentan-3-one, myrcene, nerol, rionanal, c/s-P-ocimene, fraws-P-ocimene, octanal, 



drene, p-phelladrene, pulegone, sabinene, cis- 
e, y-terminene, terpenyl acetate, a-terpinene, y- 
terpinene, terpinene-4-ol, a-terpineol, P-ferpineol, terpinolene, 2,3,5,6-tetramethylphenol, 
a-thujene,- thymil acetate, thymol, and tricyclene. 

/ i 

The method of Claim 70 wherein said active ingredient is at least one compound selected 
from the group consisting 6f carvacrol, thymol, cymene and anethole. 
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75. The method of Claim 70 whejeifisaid active ingredient is anethole. 



76. The method of Claim 70 wherein said active ingredient is /raws-anethole. 

77. The methodof Claim 70 wherein said active ingredient is emulsified in water, wherein 
said composmon is formulated as a spray, and wherein said active ingredient is present 
in a concentration of at least about 1 ppm. 

78. The method of Claim 70 wherein said active ingredient is combined with at least one 
inactive oil, wherein said composition is formiflated as a fogging vapor, and wherein said 
essential oil is atomized to a concentration of about 0.25 to 1000 ppm/m 2 of area. 

79. The method of Claim 70 wherein said composition further comprises a carrier. 

80. The method of Claim 79Avherein said carrier is selected from the group consisting of 
perlite, commerciall\/ available dust preparations, commercially available granule 
preparations, and yermiculite. 

81. The method/of Claim 70 wherein said composition is formulated as a cream. 



82. The method of Claim 70 wherein said composition is formulated as a powder. 
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83. The method of Claim 70 wherein said composition^ formulated in paraffin. 



84. The method of Claim 70 wherein said ^Composition is formulated in paint. 



85. The method of Claim 84 wj*erein said paint is an oil-based paint. 



86. The method of C&im 70 wherein said insects are at least one selected from the group 
consisting cjfilies, mosquitoes, aphids, fleas, ticks, spiders, cockroaches, ants, termites, 
and 

7. ^method of protecting plants from pathogenic or parasitic organisms comprising treating 
seeds of^ai^lants with a composition comprising at least one essential oil, at least one 
material that induces sys!Smk4isease resistance in plants and Psuedomonasfluorescens, 
and thereafter cultivating said seeds. 

The method oTClaHi>8Twherein s&kirnaterial that induces systemic disease resistance 
in plants^sele^tgd^fom the group con^tjng of chitin and chitosan. 
The composition of Claim 1 farther comprising at least one other pesticide. 
The composition of Clarfn 49 wherein said composition further comprises at least one 
other fungicide. 



88. 



90. 



91. 

92. 
93. 




The method of Claim 24^^ei^n-saitf^omposition further comprises at least one other 
pest 

The method of Claim 4 1 furj^ comprising the application of at least one other pesticide. 
The method of Claim 
fungicic 



50- 



said composition further comprises at least one other 
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94. The method of Claim 5 1 wherein said composition further comprises at least one other 
pesticide. 

95. The method of Claim 62 wherein yaiffaqueous emulsion further comprises at least one 
other pesticide. 

96. The method ofClaim-70-WHerein said composition further comprises at least one other 
ticide. 
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